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Abstract 
While it is known that our changing climate is predicted to have dire consequences, there 
is less discussion taking place about the potential mental health effects and outcomes of those 
consequences. Many articles outline the mental health consequences of climate change, but they 
all discuss similar ideas and theories that don't necessarily generate further topics to explore. A 
topic that remains unexplored is that of ecological grief, which is our emotional response to 
ecological loss. The hypothesis being tested in this research project is that people will feel 
relatively strong grief-related emotions (i.e. anger, sadness) when imagining the loss of a certain 
plant or animal, and that the strength of those emotional responses will be greater for animals 
than plants. The first two sections of the survey captured participant demographics (i.e. race, 
gender identity, state selection). The later sections of the survey found that participants 
experience similar perceived emotions (e.g. sadness, indifference, anger) across species when 
asked to think about the loss of that species. With those emotions, they were more intense for the 
animals than plants, and participants believed those emotions were related to grief more so with 
animals than plants as well. In conclusion, it appears that animals affect our emotional well-
being more than plants do when it comes to perceived ecological loss. 
 
Key Words: environmental studies, psychology, ecological grief, biodiversity, mental health, 
climate change 
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Introduction & Literature Review 
 Climate change is currently our world’s most significant humanitarian crisis; if we do 
nothing to address it, then life, as we know it, on this planet will be forever altered. Climate 
change is referred to by Padhy, Sarkar, Panigrahi, and Paul as “relatively stable changes in the 
meteorological parameters like precipitation and temperature over a period of time in a given 
region” and that the primary cause of this global crisis is anthropogenic emissions (2015). When 
it comes to climate change, there are multitudes of research concerning the physical 
consequences of this crisis that are published and broadcasted to the general public across the 
world. However, there seems to be a lack of discussion concerning the non-physical 
consequences of climate change, specifically as they relate to the concept of mental health. This 
thesis project is partly focused on synthesizing, and briefly overviewing, scholarly literature 
concerning the mental health effects of climate change. The other part of this research involves 
collecting and gathering data specifically on the concept of ecological grief as it relates to the 
loss of biodiversity in the Great Plains.  
 On the topic of climate change and mental health, there is a great deal of research that has 
been done; however, most of the research yields similar conclusions and does not usually differ 
greatly unless there is a specific focus within its content. On the other hand, it is also noted by 
Bourque and Willox that there are limited connections between climate change and mental health 
(2014). That all being said, this research does not usually grab the attention of the media or other 
circles of discussion. With climate change, the physical consequences are centered around the 
effects of rising temperatures and extreme weather events and how those effects inevitably shape 
our mental health (Berry, Bowen, and Kjellstrom, 2010). Figure 1 below from Berry, Bowen, & 
Kjellstrom’s research article outlines the framework and causal pathways of climate change-
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influenced disasters and public health, both physical and mental (2010). When taking this chart 
into consideration, as well as research from multiple authors, the effects that climate change has 
on mental health can be divided into two categories: direct and indirect.  
 
Figure 1: Causal pathway framework connecting climate change and human health 
(Berry, Bowen, and Kjellstrom, 2010) 
As Padhy, Sarkar, Panigrahi, and Paul note in their research, there will likely be increased 
rates of physical illnesses (as seen in Figure 1 with physical health), which indirectly lead to 
higher psychological distress, and increased rates of climate change-related disasters will likely 
lead to secondary stressors such as increased rates of aggression and suicide (2015). However, it 
is important to note that it cannot be said with certainty that any one extreme weather event is 
directly caused by climate change, but rather climate change is correlated with an increase of 
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frequency and severity of weather events (Hayes, Blashki, Wiseman, Burke, Reifels, 2018). On 
the note of suicide above, Padhy, Sarkar, Panigrahi, and Paul (2015) and Berry, Hogan, and 
Owen (2011) discuss how droughts, especially prolonged ones, can negatively affect the mental 
health of the farming community and potentially lead to increased suicide rates.  
Understanding the mental health of farmers is particularly critical because the other focus 
of the study pertains to the Great Plains region, which is home to significant farming 
populations. Berry, Bowen, and Kjellstrom note that a couple direct effects are increased 
exposure to the dangers of extreme weather events (i.e. storms, floods) and increased rates of 
acute anxiety disorders (2010). Bourque and Willox outline that more effects from these extreme 
weather events consist of “strong emotional reactions” related to despair, fear, loss of place, and 
grief to name a few (2014). Fritze, Blashki, Burke, and Wiseman (2008) and Hayes, Blashki, 
Wiseman, Burke, and Reifels (2018) note how these effects, regardless of the pathway, will 
disproportionately affect low-income and other marginalized populations (e.g. indigenous 
peoples, children, seniors, immigrants) and how some psychosocial responses to the various 
public health effects of climate change (e.g. extreme weather events, rate of vector-borne 
diseases, food and water availability and quality) consist of post-traumatic stress disorder among 
other issues such as drug and alcohol abuse.  
When considering the articles discussed above, the majority of them talk about mental 
health through the lens of individualized experience rather than through a societal lens. By 
discussing these effects through a societal lens, one can better understand how climate change 
affects society as a whole or at a population level. Without this perspective, we are unable to 
fully grasp how climate change affects our mental health, especially with how the consequences 
of climate change can affect entire populations rather than individual people (McMichael & 
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Lindgren, 2011). As can be seen in Figure 2 below, the effects of climate change can also be 
applied at the population level, and to contrast with Figure 1, most of the effects of climate 
change in this model are more macro-level and have farther reaching consequences (McMichael, 
Woodruff, & Hales, 2006; Berry, Bowen, and Kjellstrom, 2010). When discussing public health, 
consequences are also viewed on a larger scale. According to Frumkin, Hess, Luber, Malilay, 
and McGeehin discuss the multitude of vulnerability indicators and risk factors, which include, 
but are not limited to, mosquito density, urban infrastructure, temperature trends, and poverty 
amongst others (2008). These factors are spread across multiple realms and disciplines and allow 
for a more holistic understanding of how the consequences of climate change will affect the 
public health sector overall (Frumkin et al, 2008). 
 
 Figure 2: Pathway framework for climate change and population health 
(McMichael, Woodruff, & Hales, 2006) 
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While mental health research can feel underpublicized or limited, the area of ecological 
grief is one that is even less developed. Ecological grief is a subcategory of grief that specifically 
relates to ecological loss, or the loss of wildlife (Cunsolo and Ellis, 2018). Cunsolo & Ellis also 
discuss how ecological grief as it relates to three categories: physical ecological loss (i.e. land, 
ecosystems, species), disturbances with environmental knowledge and loss of identity (e.g. Inuit 
culture), and anticipated future ecological loss (2018). This is a unique area pertaining to mental 
health as it relates to climate change, and as Dufrechou discusses in their dissertation, there is a 
healing and spiritual relationship between humans and nature that needs to be explored further 
(2002). Jensen also discusses how the lack of a precise framework can lead to unresolved and 
unarticulated feelings, which can in turn lead to melancholic feelings as well (2019).  
When examining the literature review above, it can be seen that there are both qualitative 
and quantitative elements in the research surrounding climate change and mental health. Most of 
the authors utilized qualitative approaches and discussed how themes of climate change (i.e. 
extreme weather events, increased illnesses, rising sea levels) directly or indirectly affected 
mental health. Those that incorporated quantitative approaches often used a scale of some sort to 
obtain numerical data that could be statistically analyzed to determine relationships and 
correlations. Other quantitative discussions revolved around the already known statistics and 
numerical data (i.e. temperature trends, extreme weather event frequency), which was then used 
to support the ideas brought forth in the article. In terms of qualitative approaches, the themes 
that many papers touched on included the crisis perception of climate change, various social and 
psychological factors (e.g. poverty, development of psychopathology, mental health effects), and 
the multitude of pathways that can be taken to determine potential health effects as a result of 
climate change. 
8 
Due to both the underdevelopment of this area of research and its significance, this thesis 
aims to study the concept more in-depth as it pertains to the Great Plains region and the loss of 
wildlife biodiversity over time. More specifically, the project aims to tackle the third category 
mentioned by Cunsolo and Ellis, which is the anticipation of future ecological loss. That said, 
data will be collected and gathered on the topic of future animal and plant species loss and aims 
to gauge the perceived emotional response to the potential loss of various animal species native 
to the region (e.g. American bison, black-footed ferret, blowout penstemon). The hypothesis is 
that people will experience fairly strong grief-related emotional reactions when imagining the 
loss of a particular species, and that the emotional response will be stronger for animals than 
plants. The primary objective of this second half of the thesis is that by further researching the 
area of ecological grief, a better understanding of the relationship between mental health and the 
natural world can be obtained, which can then be compared and analyzed alongside the projected 
effects of climate change to better understand how climate change’s physical consequences will 
affect mental health. 
 This research project is significant because it allows for further exploration into an 
underdeveloped area of research that could have an important effect on the relationship between 
mental health and climate change. Not only does further exploring this area allow for the 
generation of new research, but it also provides us with more insight into our relationship with 
nature, as well as how that relationship differs between plants and animals. By understanding this 
relationship, we can work towards improving our methods of wildlife conservation as well as 
potentially increase participation in those activities. This can also be done by exploring what 
societal and behavioral changes are necessary to inspire people to take part in those 
conservation-oriented activities. 
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 In terms of potential limitations to this study, it is limited to the Great Plains region, as 
that was the chosen target area. Future research, however, could choose to broaden the focus area 
to expand data collection and study ecological grief in other contexts. Another limitation to this 
study is that the sphere of influence is not large, so it is more difficult to collect data from a 
larger number of participants. When it comes to potential assumptions, this study assumes that 
climate change is real and caused primarily by anthropogenic causes. There is also an inherent 
assumption that people will have an emotional response to wildlife loss, though data collection 
may end up showing otherwise. Another assumption is that mental health will remain an 
important area of focus as it relates to consequences of climate change, and that specific 
subcategories, such as ecological grief, are important and have a need for further research. 
 All in all, climate change is a looming threat to life on this planet and will have a wide 
variety of physical and mental health effects on human health. When it comes to mental health 
more specifically, there are several scholarly sources available to read and analyze; however, the 
information contained within those sources are similar in nature and work to confirm one 
another. The more specific that one delves into the subject matter, the less there is about topics 
such as ecological grief. This research project looks more closely at the subject of ecological 
grief by exploring human emotions as they relate to the potential loss of various plants and 
animals within the Great Plains region. This thesis does so by qualitatively and quantitatively 
asking people about the emotions they experience when confronted by the possibility of various 
animal and plant species going extinct.  
Materials & Methods 
 As was discussed in the paragraphs above, all of the articles synthesized for the literature 
review used either a qualitative, quantitative, or mixed methods approach to analyzing the health 
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effects of climate change. The design of this research project is mixed methods in order to collect 
a wider swath of meaningful data, and by using multiple research approaches, gaps in the data 
can be more easily addressed and remedied. As is seen in Figures 1 and 2 above, a qualitative 
approach could be used to establish a framework that allows for causal pathway connections to 
be made; however, the lack of quantitative information in those pathways prevents any statistical 
analysis from being done to better understand the correlation between connected events on the 
pathways and either their relation to each other or their relation back to climate change 
(McMichael, Woodruff, & Hales, 2006; Berry, Bowen, and Kjellstrom, 2010). Outside of 
qualitative and quantitative methods, the thesis will also be focused on implementing descriptive 
research as to better understand our emotional responses in general rather than to pinpoint exact 
causes for each response. 
 In terms of research methodology, the collection of data for this thesis project will be 
carried out via a survey questionnaire. The sampling of the data will primarily be centered at the 
University of Nebraska, Lincoln and within the Nebraska community, although the spread of 
how far the survey reaches will likely go outside these boundaries, especially since the survey 
will be posted on social media platforms (e.g. Facebook, Instagram, Snapchat). When it comes to 
survey distribution, the questionnaire will be distributed on campus via my connections to 
multiple on and off campus groups, and this method would be as close to random sampling as 
possible as to prevent any significant biases from influencing the data. After the initial 
distribution, participants are encouraged to share the survey with their connections, which will 
also help to randomize the data collected.  
 When discussing the prospect of sample size, the overall aim of survey distribution would 
be to reach as many eligible participants as possible. The purpose of this would be to collect as 
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much data as possible, which allows for increased accuracy when analyzing the data and drawing 
conclusions. However, a smaller sample size with meaningful responses to the questionnaire is 
still a valuable source of information to analyze and examine, though there is the possibility that 
any statistical information involving significance and correlations may not be very representative 
of the population. Similar things can also be said if there is a larger sample size with less 
meaningful responses that do not provide much insight into the questions seeking to be 
answered. On the notion of eligibility briefly mentioned earlier, the only eligibility criterion that 
would be in place would be to restrict participation to adults only, which is 19 and above in 
Nebraska, as to prevent any potential conflicts with minors. 
 As it relates to data collection, the primary instrument being used to conduct this research 
project is Google Forms, which allows for participant confidentiality to be maintained without 
compromising the quality of data. With variables being measured, the survey items are geared 
towards having participants describe what comes to mind upon seeing a plant or animal picture, 
what emotions they think they would feel if that species went extinct, how intense those 
emotions would be, and whether they agree or disagree on whether those emotions are related to 
grief. With the intensity item, the range of answers is from zero to four, with zero being “not 
intense”, one being “slightly intense”, two being “somewhat intense”, three being “intense”, and 
four being “very intense”. With the grief survey item, the answer range was one through five 
with one being “strongly disagree”, two being “disagree”, three being “neutral”, four being 
“agree”, and five being “strongly agree”. Each of the animal and plant species in each survey 
section are native to the state that their section is representing. For example, all the species found 
under the Colorado state section are native to Colorado. However, the last section of the survey 
is more generalized and not state-specific so that data can be collected from every respondent on 
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the same set of animals and plants. Demographic variables (i.e. age, race, gender identity, level 
of education) will also be collected to provide comparative data that can be analyzed together 
with the data collected in later survey sections. An additional demographic being collected is 
which states participants are either from, lived in longest, or would like to learn more about, 
which will be used to determine the section participants are sent to next in the survey. 
Essentially, if a person chooses Nebraska in the state-selection section, they will move forward 
to the Nebraska section of the survey rather than answer the questions about every other state. 
 In terms of quality control for my data, the only potential issue noticeable is that people 
could potentially take the survey more than one time, though this could be avoided if an 
identifying piece of information was collected (i.e. IP address, email), though it is unlikely that 
participants will respond multiple times. With the survey items pertaining to emotional 
responses, there will be multiple sections for different plant or animal species, and because of 
that, each section will have the same exact questions being asked so that there is less confusion 
and difficulty when transitioning between questions and sections. Considering that the data being 
collected is self-reported data, there is the possibility that participants could be dishonest in their 
answers in order to appear more socially acceptable, though hopefully the idea of participant 
anonymity and privacy encourages them to fill out the questionnaire in an honest manner. With 
reliability and validity, those aspects are primarily centered around the properties of the survey 
platform itself, which is out of my control. When looking at the contents of the survey, every 
question in every section is the same as to provide a consistent measure and each survey item 
provides an accurate measure of the hypothesis being tested since they are worded specifically 
for that purpose. 
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 When it comes to data analysis, all the responses will be gathered and examined once the 
survey is closed. The questionnaire will be broken into its major parts and analyzed individually 
before being compared and analyzed together. For instance, the demographics section could 
provide insight on why some people had more emotional responses than others, but would first 
need to be analyzed individually so that that information can be accurately compared with the 
other sections. The process of analysis will involve combing through individual responses to 
better understand relationships on a more micro level as well as examining collective responses 
to see overall trends and general relationships in the data.  
 With the idea of participant confidentiality, Google Forms, to the best of my knowledge, 
only collects identifying information if the researcher chooses to do so, and because this survey 
opts out of collecting any such information, the risk of any information potentially being 
breached is minimized. I understand that there is risk associated with everything, and that if any 
unnecessary participant information becomes available, it is my full responsibility as the 
researcher to manage that information and maintain participant confidentiality. Because this is 
not being published and is purely being done for class, an IRB review is not necessary for this 
project. 
Results 
Section #1 & 2: Informed Consent and Demographics 
The first section of the survey gave a description of the research and asked participants 
for their consent to take the survey. If they answered yes, they moved on to the next section, and 
if they answered no, the survey took participants to the “Submit form” section and skipped the 
rest of the items. In terms of demographics, information was collected on age, gender identity, 
race, and level of education in the second section of the survey. Starting with age, the breakdown 
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was into seven groups ranging from 19 to 60 and older with a “Prefer Not to Answer” option. 
The ranges, as seen in Figure 3 below, are broken down first into the traditional college age 
bracket (19-22) with typical age decade brackets following the first option. The largest portion of 
the sample, approximately 72.8% with 67 total responses, fell within the first age bracket while 
the percentages for the other age ranges are as follows: 8.7% for 23-29, 6.5% for 30-39, 3.3% for 
40-49, 2.2% for 50-59, and 6.5% for 60 and above. There were zero responses for the “Prefer 
Not to Answer” option. 
 
Figure 3: Age Demographic Chart 
In terms of gender identity, the items on the survey consisted of male, female, 
transgender male, transgender female, and gender variant/non-conforming. Participants also had 
a “Prefer Not to Answer” choice as well as an option to self-identify. As Figure 4 below shows, 
approximately 63% of the respondents identified as female, 35.9% identified as male, and 1.1% 
identified as gender variant/non-conforming. There were no responses for transgender male, 
transgender female, “Prefer Not to Answer”, or the self-identifying option.  
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Figure 4: Gender Identity Demographic Chart 
When it comes to race, the options on the survey were “Black or African American”, 
“Asian / Pacific Islander”, “Hispanic or Latinx”, “White, Non-Hispanic”, “Native American”, 
and “Multi-racial Background”. A self-identifying option and “Prefer Not to Answer” item were 
also included in the question. Looking at Figure 5 below, the two highest percentages were 
84.8% in the “White, Non-Hispanic” category and 7.6% in the “Multi-racial Background” 
category. The remaining percentages were 6.5% in the “Hispanic or Latinx” category and 1.1% 
chose the “Prefer Not to Answer” option. There were no responses for the “Asian/Pacific 
Islander”, “Native American”, “Black or African American”, and the self-identifying option. 
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Figure 5: Race Demographic Chart 
Lastly, the level of education survey item had the following options: “Less than high 
school degree”, “High school degree or equivalent (i.e. GED)”, “Some college, but no degree”, 
“Associate Degree”, “Bachelor’s Degree”, “Graduate Degree (i.e. Master’s, PhD, MD)”, “Prefer 
Not to Answer”, and self-reporting. As illustrated by Figure 6 below, approximately 19.6% of 
participants had a Bachelor’s degree, 5.4% had an Associate’s degree, 64.1% marked “Some 
college, but no degree”, 3.3% had a “High school degree or equivalent (i.e. GED)”, and 7.6% 
marked that they had a “Graduate Degree (i.e. Master’s, PhD, MD)”. There were no responses 
for “Less than high school degree” or “Prefer Not to Answer” nor were there any self-reported 
responses. 
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Figure 6: Level of Education Demographic Chart 
Section #3: State Selection 
 The third section of the survey asked participants to choose a state they’re from 
originally, lived in the longest, or would like to learn more about. The states that were options to 
choose from are all within the Great Plains region. That said, the options were Nebraska, Iowa, 
Wyoming, South Dakota, North Dakota, Oklahoma, Texas, New Mexico, Montana, Colorado, 
and Kansas. Each of those states had their own section with specific animals and plants native to 
the state. Participants also had the option of “Prefer Not to Answer” or entering their own state, 
which led them to the last section of the survey where the general animal and plant questions 
were. When examining Figure 7, Nebraska received 67.4% of the responses while Kansas 
received 4.3%, Iowa received 2.2%, Montana received 2.2%, Texas received 2.2%, and Colorado 
received 2.2%. In terms of self-reporting, the other states listed were California (4.4%), 
Tennessee (1.1%), Illinois (3.3%), Georgia (1.1%), Minnesota (4.3%), Utah (1.1%), Arizona 
(1.1%), and Wisconsin (2.2%). With the self-reporting option, there were a couple errors when it 
came to recording the state responses. For instance, the responses indicating California and 
Illinois were counted individually rather than collectively in their respective groups, meaning 
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that the percentages of the separate chart segments had to be added up in order to accurately 
reflect the total response percentages. There were no responses for South Dakota, North Dakota, 
Oklahoma, Wyoming, and New Mexico. 
 
Figure 7: State Selection Demographic Chart 
Sections #4 - #15: Wildlife Loss & Ecological Grief 
 In sections four through fifteen of the survey, the sets of questions were determined by 
what state participants chose out of all the options. However, section fifteen of the survey was 
taken by every participant and was also the section that participants were directed to if they self-
reported a state or chose “Prefer Not to Answer” in section three. There were 74 total responses 
in sections four through fourteen, while 17 participants self-reported other states and were 
uniquely sent to section fifteen. That said, there were no responses for Wyoming, South Dakota, 
North Dakota, Oklahoma, and New Mexico state sections. The results of these sections are 
directly tied to the concept of ecological grief as it relates to the Great Plains region. 
 Starting with Nebraska, which had 61 of the 74 total responses in the state-based sections, 
the four species of plants and animals chosen were the American burying beetle, blowout 
penstemon, whooping crane, and the Ute ladies’-tresses. When asked “What comes to your mind 
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when you see this animal?”, in reference to the American burying beetle, the responses from 
participants were mostly centered around its color patterns and the fact that it was a beetle, while 
others described feeling creeped out, scared, or even happy to see the insect. Additional notable 
remarks were related to biodiversity, its uniqueness, and that it is an endangered species. In terms 
of how respondents would feel about the loss of the American burying beetle, there was a 
healthy mix across the spectrum of sadness, anger, and indifference. The distribution of the 
intensity of those perceived emotions, which can be seen in Figure 8 below, is mixed across the 
board with 47.5% (29 responses) falling into the not intense to slightly intense range and 27.8% 
(17 responses) fell into the intense to very intense range. 24.6% (15 responses) fell into the 
somewhat intense category. Moving on to the last question, Figure 9 below shows that 36.1% of 
participants either disagreed or strongly disagreed with the notion that their perceived emotions 
were related to grief while 27.9% either agreed or strongly agreed. The remaining 36.1% 
responded neutrally to the question.
 
Figure 8: Perceived Intensity Graph for the American burying beetle 
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Figure 9: Grief Relation Chart for the American burying beetle 
 The next Nebraska species is the blowout penstemon, and when asked about what comes 
to their mind, participants overwhelmingly discussed the beauty of the plant, though a smaller 
portion of respondents commented on its color, the fact that it’s a flower, and that its native 
landscape is the prairie. Other comments included were related to gentleness, trumpets, and 
peace. Participants also overwhelmingly responded that they would feel sad over the loss of the 
plant while only a few noted that they would be angry or indifferent. As illustrated by Figure 10 
below, 39.4% (24 responses) of those surveyed marked that their perceived emotions would fall 
in the intense to very intense category while 34.4% (21 responses) fell into the not intense to 
slightly intense range and 26.2% (16 responses) fell into the somewhat intense category. As 
shown in Figure 11 below, 44.2% (27 responses) either agreed or strongly agreed that their 
emotions were related to grief while 29.5% (18 responses) either disagreed or strongly disagreed. 
Approximately 26.2% (16 responses) of participants neither agree nor disagree that their 
emotions were related to grief. 
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Figure 10: Perceived Intensity Graph for the Blowout penstemon 
 
Figure 11: Grief Relation Chart for the Blowout penstemon 
 The third Nebraska species is the whooping crane. In terms of what came to participants’ 
minds, several described the animal as majestic and beautiful as well as scary and important to 
the ecosystem. Miscellaneous responses included specific memories from birdwatching, the 
rarity of the bird, and its unusual nature. When it came to the second item, the top responses 
were centered around being angry followed by several responses centered around sadness. Only 
a few of the respondents indicated that they were indifferent. Figure 12 below outlines how 
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intense the perceived emotions were for each participant. Approximately 60.7% (37 responses) 
indicated that their emotions were intense to very intense while 13.1% (8 responses) fell into the 
not intense to slightly intense range. 26.2% (16 responses) marked that their intensity was 
somewhat intense. Figure 13 shows that 64% (39 responses) either agree or strongly agree that 
their emotions are related to grief while 19.7% (12 responses) either disagree or strongly 
disagree. 16.4% (10 responses) of respondents neither agree nor disagree with the notion. 
 
Figure 12: Perceived Intensity Graph for the Whooping crane 
 
Figure 13: Grief Relation Chart for the Whooping crane 
23 
 The final species of Nebraska is the Ute ladies’-tresses, and participants largely 
commented on its beauty when asked to discuss what came to their minds. Other notable 
responses included how it is exotic in nature, that it reminded them of doves circling a tree, and 
that it was flowery. When it came to the loss of this plant species, most participants noted that 
they would be saddened. The remaining responses were centered around being angry or 
indifferent. As seen in Figure 14 below, approximately 31.1% (19 responses) of participants 
marked that their emotions were in range of intense to very intense while 49.2% (30 responses) 
of responses fell into the not intense to slightly intense range. The remaining 19.7% (12 
responses) marked their emotions in the somewhat intense category. Figure 15 illustrates that 
36.1% (22 responses) of people either agreed or strongly agreed that their emotions are related to 
grief while 37.7% (30 responses) either disagreed or strongly disagreed. The remaining 19.7% of 
responses fell into the neutral category. 
 
Figure 14: Perceived Intensity Graph for the Ute ladies’-tresses 
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Figure 15: Grief Relation Chart for the Ute ladies’-tresses 
 Moving onto Colorado, the four species of wildlife are black-footed ferret, parachute 
beardtongue, boreal toad, and the Pagosa skyrocket. Out of the 74 total responses spread 
throughout sections four through fourteen, there are two responses for this section. The first 
species is the black-footed ferret, and when asked about what comes to their mind, both 
responses were centered around its cuteness and that it is a rodent. In terms of the loss of this 
species, both responses were indifferent and the intensity of those emotions both fell in the not 
intense to slightly intense category range. With the item relating to grief, one response was 
neutral and the other fell in the disagree category. 
 The second species of Colorado is the parachute beardtongue, and the two participants 
noted the plant for its beauty and wondered what kind of climate it would grow in. In terms of 
emotions, one respondent marked that they would be sad and the other marked that they would 
be indifferent. In terms of intensity, both responses were in the slightly intense category. When it 
came to relating those emotions to grief, both responses fell in the neutral category. 
 The third species is the boreal toad, to which both respondents commented that the 
animal is gross to them. When it came to the item involving loss of the animal, both participants 
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noted that they would be indifferent. The intensity of that indifference for both respondents fell 
in the not intense to slightly intense range. Lastly, both respondents disagreed with the notion 
that their emotions are related to grief. 
 The fourth species is the Pagosa skyrocket, of which both responses were centered 
around it being pretty when looking at the first survey item. On the topic of losing this plant, 
both participants noted that they would be saddened by its loss. In terms of intensity, both 
participants marked that their emotions toward the loss of the plant would be somewhat intense. 
With the last section item, both respondents agreed that their emotions are related to grief. 
 The next state is Iowa, which also yielded only two of the 74 responses in section four 
through fourteen. The four species for this state are the least tern, Mead’s milkweed, the 
Poweshiek skipperling, and the eastern prairie fringed orchid. The first species is the least tern, 
and the two respondents commented on the fact that it’s a bird and that the beach comes to their 
mind when seeing the animal. When asked about how the loss of the animal would make them 
feel, both respondents said that they would be saddened by its loss. With intensity of those 
emotions, the two responses were split between the somewhat intense and intense categories. 
When asked if the emotions they perceived are related to grief, both respondents marked that 
they agree. 
 The second species of Iowa is Mead’s milkweed, and the participants both noted that it is 
a flower, though one also added that it is odd-looking. In terms of perceived emotions, both 
participants said that they would feel indifferent towards the loss of the plant. Both respondents 
also noted that the intensity for their emotions was somewhat intense. When it came to relating 
their emotions back to grief, both responses neither agree nor disagree with the notion. 
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 The third Iowan species is the Poweshiek skipperling. When asked what came to their 
mind, the two participants described the animal as cute and said it looks like a moth. In terms of 
what emotions they would feel at the loss of this species, one participant said that they would 
feel sad and the other participant noted that they would be indifferent. The intensity of those 
emotions was split between the somewhat intense category and the intense category. With the 
last item, one response was neutral while the other response indicated that the participant agreed 
that their emotions are related to grief. 
 The fourth species for Iowa is the eastern fringed prairie orchid, and one respondent 
described the plant as weird looking while the other person noted that nature came to their mind. 
Similar to the Poweshiek skipperling, one person noted that they would feel sad if the plant 
species was lost while the other said they would feel indifferent. In terms of intensity of those 
perceived emotions, both responses fell into the somewhat intense category. When asked if they 
agreed or disagreed with the notion that their emotions are related to grief, one participant agreed 
and the other responded neutrally. 
 Moving forward, the next state is Texas, and the wildlife species represented are the 
ocelot, Texas snowbells, Attwater’s prairie chicken, and Pecos sunflower. The total responses 
out of the 74 for the Texas section was also two. The first species is the ocelot, to which one 
participant described as beautiful while the other expressed significant dislike towards the 
animal. When asked about how the loss of this animal would make the respondents feel, one 
person noted that they would be happy since their chickens and baby goats would benefit while 
the other simply noted that they would be sad. With intensity, one respondent indicated that their 
emotions were not intense while the other selected the intense option. In terms of whether 
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participants thought their emotions are related to grief or not, one respondent agreed with the 
idea while the other chose the neutral option. 
 The second species is the Texas snowbells. In terms of what came to the mind of 
respondents, one noted that it is a plant while the other described the plant as peaceful. With the 
second question, one person noted that they would be sad while the other said it would not affect 
them either way. When it came to intensity, one participant responded that their emotions would 
not be intense while the other’s response fell into the intense category. In terms of relating their 
emotions to grief, one person marked that they agreed with the concept while the other neither 
agreed nor disagreed. 
 The third species is Attwater’s prairie chicken, to which one respondent thought they 
were beautiful while the other said that they are tasty. In terms of perceived emotions, one said 
that they thought they had all already been eaten while the other said that they would be 
saddened by the loss of the animal species. With intensity, one participant said that their 
emotions would be somewhat intense while the other noted that their emotions would be intense. 
Similar to the first two species, one respondent agreed that their emotions are related to grief 
while the other person remained neutral. 
 The fourth species in Texas is the Pecos sunflower. When it comes to the mind of 
respondents, one thought the plant was beautiful while the other person thought of sunflower 
seeds and tubers. When asked about perceived feelings regarding the loss of this plant, one 
participant responded that they were indifferent while the other said that they would be sad. The 
responses for intensity of those perceived emotions fell into the somewhat intense to intense 
range. In terms of grief, one response remained neutral while the other respondent agreed that 
their emotions are related to grief. 
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 The next state is Montana, which also received only two out of the 74 total responses. 
The four species for this state are the grizzly bear, water howellia, western glacier stonefly, and 
Spalding’s catchfly. The first species is the grizzly bear, and when asked about their thoughts on 
the animal, one participant said they were reminded of Winnie the Pooh and the other one said 
that they are beautiful but scary and misunderstood creatures. In terms of perceived emotions, 
both responses indicated that the respondents would be angry and sad. The intensity of these 
emotions for both participants fell into the intense to very intense category range. When asked 
about whether these emotions are related to grief or not, one person responded in a neutral 
manner while the other respondent strongly agreed that they are related to grief. 
 The second species is the water howellia. Both participants commented on the prettiness 
of the plant when asked about what came to their minds upon seeing the image of the plant. 
When it comes to perceived emotions, one person noted that they would feel sad while the other 
indicated that they would be angered by the loss of the plant species. In terms of emotional 
intensity, one person responded that their emotions were slightly intense while the other marked 
that their emotions were very intense. Similarly to the grizzly bear, one participant neither agreed 
nor disagreed with the notion that their emotions were related to grief while the other person 
strongly agreed with the notion. 
 The third species is the western glacier stonefly. With the first survey item, both 
participants made note of the animal’s weird appearance, though one also wondered how it 
benefits us or other ecosystems. With perceived emotions, one participant indicated that they 
would feel indifferent while the other said that they would not be happy about losing the species. 
When it comes to intensity, one participant marked that their emotions would not be intense 
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while the other selected the somewhat intense option. On the notion of their emotions being 
related to grief, both participants indicated that they neither agreed nor disagreed with the idea. 
 The fourth species is Spalding’s catchfly. In terms of what came to each participant’s 
mind, both people thought that it was cool and beautiful. The emotions that respondents 
perceived are that they would be saddened and upset by the loss of this plant species. With 
intensity of those emotions, one participant noted that their emotions would be very intense 
while the other noted that their emotions would be somewhat intense. When it comes to their 
emotions and if they are related to grief or not, one participant disagreed with that idea while the 
other strongly agreed. 
 The final state is Kansas, which yielded four out of the 74 total responses. The four 
species selected for Kansas are the black-footed ferret, Mead’s milkweed, piping plover, and 
western prairie fringed orchid. The first species is the black-footed ferret, and the participants 
commented primarily on its cuteness and fluffiness, though others thought about prairie dogs and 
happiness. In terms of perceived emotions centered around the loss of this animal species, all 
four participants noted that they would be sad or very sad. When it comes to emotional intensity, 
two of the four respondents marked that their emotions would be somewhat intense while the 
other two noted that their emotions would be very intense. Lastly, three participants either agreed 
or strongly agreed that their emotions are related to grief while the other respondent neither 
agreed nor disagreed with that notion. 
 The second species for Kansas is Mead’s milkweed. In terms of what came to their 
minds, participants discussed its beauty and freshness while also commenting on how it is a plant 
and flower. Some participants also discussed how it reminded them of pollinators. When it came 
to perceived emotions, two respondents indicated that they would be disappointed while the 
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other two said that they would be saddened by the loss of the plant species. With intensity, the 
four responses all fell into the slightly intense to somewhat intense category range. When asked 
if their emotions are related to grief, two participants agreed that they are while one respondent 
stayed neutral and the other person disagreed. 
 The third species from Kansas is the piping plover, and participants discussed the fact 
that it is a bird and said that it looked adorable, sweet, and innocent. With perceived emotions, 
the participants all indicated that they would be either sad or very sad. In terms of emotional 
intensity, two people indicated that their emotions would be somewhat intense and the other two 
participants selected the intense option. When it came to whether participants agreed or 
disagreed with the notion that their emotions are related to grief, three responses fell within the 
agree to strongly agree range while one participant marked that they disagreed. 
 The last species for Kansas is the western prairie fringed orchid. With the first survey 
item, participants discussed that it was a unique and beautiful flower. When it came to how 
participants would feel regarding the loss of the plant species, three of them noted that they 
would be sad while one of them indicated that they would be disappointed. With three of the 
participants, the intensity of those emotions was somewhat intense while the other person noted 
that their emotions were slightly intense. In terms of the relationship between their emotions and 
grief, two participants either agreed or strongly agreed that their emotions were related to grief 
while one person disagreed and the other one stayed neutral. 
 The final section of the survey was answered by 91 participants and is a combination of 
those who answered questions in the state sections and those who self-reported a state in section 
three. In a similar fashion to the state sections, this section asks the same questions about three 
different species. The species for this section are the American bison, rusty patched bumblebee, 
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and Ouachita mountain goldenrod. The first species is the American bison. The major themes 
that participants discussed varied significantly from topic to topic. Some respondents used 
adjectives (e.g. beautiful, majestic, symbolic) to describe the bison itself while others described 
its historical and cultural significance in the United States. Miscellaneous responses for the first 
item included various personal memories, that it is endangered, and that it is Midwestern. In 
terms of perceived emotions, participants overwhelmingly indicated that they would be saddened 
or angered by the loss of this animal species. As illustrated in Figure 16 below, 74.8% (68 
responses) of participants indicated that their perceived emotions would either be intense or very 
intense, 17.6% selected the somewhat intense option, and 7.7% noted that their emotions would 
either be not intense or slightly intense. As seen in Figure 17, 67.1% (61 responses) either agreed 
or strongly agreed with the thought that their perceived emotions are related to grief while 12.1% 
(11 responses) either disagreed or strongly disagreed and 20.9% (19 responses) selected the 
neutral option.
 
Figure 16: Perceived Emotions Graph for the American bison 
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Figure 17: Grief Relation Chart for the American bison 
 The second general species is the rusty patched bumblebee. In terms of what came to 
participants’ minds, most participants discussed its significance as a pollinator, the fact that bees 
make honey, and feeling happiness and joy seeing it. Other miscellaneous responses include 
memories of getting stung, being afraid of bees, and the summertime. Moving on to perceived 
emotions, the majority of respondents noted that they would be saddened or angered by the loss 
of this animal species while a sizable minority said that they would feel indifferent. Figure 18 
below shows the range of emotional intensity, which consisted of 69.3% (63 responses) marking 
that their emotions would be intense or very intense, 13.2% (12 responses) noting that their 
emotions would be somewhat intense, and 17.6% (16 responses) saying that their emotions 
would either be not intense or slightly intense. As seen in Figure 19, approximately 63.8% (58 
responses) of participants noted that they either agreed or strongly agreed with the idea that their 
perceived emotions are related to grief while 19.8% (18 responses) either disagreed or strongly 
disagreed. The remaining 16.5% (15 responses) indicated that they neither agreed nor disagreed 
with the concept. 
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Figure 18: Perceived Emotions Graph for the rusty patched bumblebee 
 
Figure 19: Grief Relation Chart for the rusty patched bumblebee 
 The third general species is the Ouachita mountain goldenrod. When it comes to 
discussion and thoughts, several participants noted that it was similar to Nebraska’s state plant 
while also describing the plant with a multitude of adjectives (e.g. innocent, beautiful, leafy). 
Other notable responses were centered around forest experiences, biodiversity, and allergies. In 
terms of perceived feelings towards the loss of this plant species, there were mixed results across 
the board for sadness, anger, and indifference. As illustrated by Figure 20 below, approximately 
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29.7% (27 responses) of respondents indicated that the intensity of their emotions would be 
intense or very intense while 41.8% (38 responses) marked that their emotions would either be 
not intense or slightly intense. 28.6% (26 responses) of participants said that their emotions 
would be somewhat intense. Lastly, Figure 21 shows that 33% (30 responses) of respondents 
either agreed or strongly agreed that their perceived emotions are related to grief while 40.7% 
(37 responses) either disagreed or strongly disagreed with the notion. Approximately 26.4% (24 
responses) of participants answered neutrally. 
 
Figure 20: Perceived Emotions Graph for Ouachita mountain goldenrod 
 
Figure 21: Grief Relation Chart for Ouachita mountain goldenrod 
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Discussion 
 In terms of discussion, the original hypothesis was that people would feel relatively 
strong, grief-related emotions when asked about the loss of a particular plant or animal species, 
and that the intensity of those emotions would be greater for animals. When looking at the results 
above, the only sections that yielded significant data were the Nebraska state section and the 
general section of the survey. While some of the other sections had responses, the small sample 
size of those sections would not provide an accurate representation of those wildlife species nor 
produce results that are generalizable to the overall population. 
 When it comes to demographics, both age and level of education had the largest variety 
in terms of responses which signifies that the survey reached a somewhat diverse audience rather 
than remaining localized to Nebraska. With race and gender identity, the spread of responses was 
more limited, but still somewhat representative of both the population reached, which was 
predominantly people on the University of Nebraska’s campus, and those who are in my 
immediate sphere of influence. Analyzing each individual’s responses to later survey questions 
as they related back to their demographics proved to be infeasible, but more conclusions could 
potentially be drawn in future research if more time is allotted to the project. 
 With the Nebraska state section, it received the most responses likely because 
participants viewed the state selection section as choosing which state they are originally from 
rather than one they have lived in longest or wanted to learn more about. In this section, 
participants generally described the same perceived emotions (i.e. sad, angry, indifferent) across 
both animal and plant species; however, participants sometimes felt more intense emotions 
towards losing animal species than with plant species. This means that while participants felt the 
same emotions across species, the intensity of those emotions differed from participant to 
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participant. When it came to agreeing or strongly agreeing that their emotions are related to grief, 
the trend was also in favor of animals versus plant species. In terms of the research hypothesis, 
the findings of this section support the portion pertaining to animal species having stronger 
emotional reactions than plant species. However, the first portion is only partially supported as 
not a majority of participants agreed or strongly agreed that their perceived emotions were 
related to grief, with the exception of the whooping crane. Perhaps animals yielded stronger 
emotional reactions because they are more well-known among people whereas plants are less 
commonly known; the concept of “plant blindness”, or not being able to identify plants, was 
studied by Irmeli Palmberg and their colleagues and also showed that children could identify and 
categorize more animal species (2017). This lack of plant identification skills could be a 
contributing factor in why animals elicited stronger emotional responses when compared to their 
plant counterparts. 
 In the generalized section, all 91 participants responded to the three wildlife species since 
this section was not divided by state. Similar to the Nebraska state section, respondents generally 
felt the same perceived emotions across the three species, though these emotions were more 
intense for the two animal species than for the one plant species. These results support the 
second portion of the hypothesis that predicted that emotional reactions would be stronger for 
animals. In terms of the trend involving emotions and grief, these findings partially support the 
first portion of the hypothesis since most participants agreed or strongly agreed that their 
emotions were related to grief when it came to the two animal species. The results for the one 
plant species indicated that more people remained neutral, disagreed, or strongly disagreed rather 
than agreed or strongly agreed, which does not support the first portion of the hypothesis. As 
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noted in the Nebraska section above, the lack of plant knowledge could have factored into why 
participants had more intense, grief-related emotions towards the animal species. 
Implications, Future Directions, and Conclusion 
 As the consequences of the climate change crisis become increasingly worse, most plant 
and animal species could be at risk of endangerment or extinction. As those species are lost, the 
emotional wellbeing of humankind becomes increasingly jeopardized, which then leads to 
increased mental health issues (i.e. depression, anxiety) and higher personal health care costs due 
to increased usage of mental health professionals and their services. In the realm of ecological 
grief, Cunsolo and Ellis outline how physical loss and anticipated future loss are two identified 
pathways in which people can associate their grief, and they also discussed how strong emotional 
reactions (e.g. hopelessness, depression and despair, frustration) are likely to increase in 
prevalence (2018). However, that implication assumes that people in the community would seek 
out help for their mental health issues, which is not always the case given that suicide is the tenth 
leading cause of death in the United States and mental health issues can still have a negative 
stigma attached to them (Stone et al, 2018).  
 On the note of species loss, another implication is that as more and more species are lost, 
people have fewer chances to experience nature (Saunders, Brook and Myers, 2006). Saunders, 
Brook, and Myers also discuss how psychologists are only just beginning to understand the 
ramifications that come with losing nature and they cite other literature detailing the benefits 
humans get from the natural world as well as how “caring relationships with the natural world 
develop” (2006). As Selinske and colleagues outline in their 2018 article on conservation 
psychology, people can feel a sense of “environmental amnesia”, which consists of either 
forgetting experiences with nature or being unaware of what has already been lost prior to 
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learning about the environment, when species disappear or ecological changes are made. They 
also detail the concept of “extinction of experience” which describes how the loss of interaction 
with nature could potentially lead to a decline in pro-environmental attitudes and behaviors 
(Selinske et al, 2018). When examining the two concepts above, there are several implications 
that can be applied to the community. For instance, as biodiversity decreases and more species 
are lost, current and future generations could experience a disconnect with nature and begin to 
see those new, worse conditions as being natural. As noted above, these effects could also lead to 
an overall decrease in behaviors and attitudes that are environmentally friendly, which in turn 
could lead to further environmental destruction in the form of a positive feedback loop. From a 
community standpoint, this disconnect could appear in the form of less nature (i.e. trees, native 
plants) and green spaces (i.e. gardens, parks, wildlife refuges) being present in urban areas. As 
Wolch, Byrne, and Newell indicate in their 2014 article concerning urban green space, having 
green spaces in urban environments “promotes physical activity, psychological well-being, and 
the general public health of urban residents”, and as noted above, there are several consequences 
when the physical and mental health of individuals is jeopardized. 
 When looking at the data above, implications can be drawn from the fact that participants 
seem to care more about the loss of animals than the loss of plants. This distinction in level of 
emotional response and intensity could suggest that conservation efforts geared towards helping 
plants are less valuable or neglected in the eyes of the general public, meaning that more effort 
will need to be spent showing people that plants are also worth conserving alongside animals. 
When looking at the study done by Palmberg and colleagues, the concept of “plant blindness” 
also signifies that more needs to be done to both increase awareness of plant conservation efforts 
and motivate people to care more about plant wellbeing (2017). On a similar note, the aesthetic 
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of the plants and animals could also play a role in how people felt emotionally about the loss of 
plants and animals. For example, the Boreal Toad, which only received two responses, was seen 
as gross and slimy and participants were indifferent towards the loss of the species. Another 
example is the American burying beetle, which received 61 responses, as there were mixed 
reviews for emotional reactions and thoughts as well. This implies that efforts to conserve less 
aesthetic but at-risk species will require more buy-in and support from people than efforts geared 
towards more attractive plant and animal species. 
 Considering that this research project is centered around ecological grief and the loss of 
wildlife, future research could focus on the realm of “ecological hope” and the emotions that 
people feel when wildlife is being conserved or coming out of endangerment, such as when a 
new endangered animal is born or a rare plant blooms. In terms of demographics, future research 
could be done to expand on the relationships between the variables above (e.g. age, race, level of 
education, gender identity) as well as additional variables that were not included such as political 
ideology or religious beliefs. Specifically with religion, Lynn White discussed how human 
ecology is “deeply conditioned by beliefs about our nature and destiny - that is, by religion” and 
how human actions are rooted in how people relate with what is around them (1967). 
Researching these relationships are important because each demographic shapes a person’s 
identity and influences their perspective on the world, both of which also help determine how 
each person will behave. On a more data-oriented note, future research could choose to pursue a 
larger sample size than 91 and be more inclusive of more restricted audiences (e.g. minors) so 
that an even wider variety of data can be collected that potentially yields different results. Further 
research can also be done that encompasses more than just the states within the Great Plains 
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region so that a more holistic understanding can be gained of how people feel about plants and 
animals within other states and regions across the country. 
 When reading through Cunsolo and Ellis’ paper on ecological grief, they outline the three 
grief-related pathways of physical ecological loss, loss of environmental knowledge, and 
anticipated future loss (2018). Within those three categories, they discussed the prospect of 
connection to the landscape and the emotional reactions that come with changes to the overall 
ecosystem and landscape (2018). While this study focused on the anticipated future loss 
category, future researchers could choose to explore the other categories in a wildlife-oriented 
context, or a future study could explore all three pathways but focus more holistically on the 
ecosystem and landscape rather than specific plant and animal species. Albrecht and colleagues 
wrote a paper concerning the concept of solastalgia, which is the “distress that is produced by 
environmental change impacting on people while they are directly connected to their home 
environment” and discussed how people responded with distress and sadness when it comes to 
their home environment being changed (2007). Future research could also be done to see how 
people would feel in regard to a perceived change in their home landscape. For example, a focus 
could be on farmers and other rural community members to gather data on how changes, or 
perceived changes, to their property, or the natural landscape as a whole, would affect their 
overall wellbeing. 
 When it comes to assumptions, this research assumes that both climate change is real and 
caused primarily by anthropogenic actions and that behavioral health is an important issue as it 
relates to the consequences of climate change. Assumptions are also partially made that 
participants have a relationship of some sort with the wildlife of the state they selected in the 
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survey. This research also partially assumes that people will have an emotional response to the 
loss of wildlife and that those emotional responses could be related back to grief. 
 In all, this thesis project was done to review the behavioral health effects of climate 
change while also expanding upon the specific topic of ecological grief via a survey 
questionnaire. Based on the collected data, the second portion of the hypothesis was partially 
supported, as the emotional reactions were almost always more intense across the board for 
animals than they were for plants, which can be seen when examining the differences between 
Figures 8-15 and Figures 16-20. However, the majority of participants only sometimes noted that 
their emotions were related to grief so there is only partial support for the grief-related portion of 
the hypothesis. Looking forward, this was a valuable research experience, and in the future, I 
would adapt this project to include both a wider audience (i.e. minors) and other regions in the 
United States. 
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